Amino Acid analysis of peptides and proteins on the femtomole scale by gas chromatography/mass spectrometry.
Amino acid analysis (AAA) is a useful aid in protein chemistry, but its routine application is limited by a modest limit of detection. Typically, 10 pmol of material is required, but even at this level the reproducibility can be poor. We have employed isotope dilution gas chromatography electron capture negative ionization mass spectrometry (GC/ECNI/MS) to provide accurate and reliable data on less than 100 fmol of material. Precision and accuracy are good, and all 20 non-hydrolyzed amino acids can be determined in this manner. The protein is hydrolyzed (HCl), and then a cocktail, composed of all 20 amino acids as stable isotope-labeled forms (i.e., (13)C and (2)H), is added. The mixture of protein-derived and stable isotope-labeled amino acids is then converted to volatile electron-capturing derivatives with a multistep approach employing heptafluorobutyric anhydride (HFBA), pentafluorobenzyl bromide (PFBBr), and N,O-bis(trimethylsilyl)trifluoroacetamide (BSTFA). These derivatives are then injected directly into the GC/MS system. Groups of selected ions, characteristic of each derivatized amino acid, are thereafter monitored at appropriate time intervals. The ratios of the ion current for the selected ions for the native amino acid and its labeled form are determined and converted to absolute amounts of the native amino acids in the protein hydrolyzate by reference to standard samples prepared at the time of the analysis.